The operation referred to is the submucous resection after Killian, occasionally modified, but slightly, according to the indications in individual cases.
of the mouth and nose, after which the face is gently mopped with alcohol. The patient's collar is loosened, a long sterilized rubber apron is put on, and the head covered with a sterile cap. He is then directed to sit on the chair between the two tables. The operator and assistant put on short sleeved sterile coats or gowns. They then scrub up thoroughly for five minutes with pumice soap and warm water, followed by a dip in alcohol. The head mirror is mopped off with alcohol, using caution to prevent the solution from getting through to the under surface of the mirror, after having once ruined a mirror by immersion in alcohol.
The assistant cuts a one inch sterilized gauze bandage into strips about eight or ten inches long, to be used as mops, and later for dressings. The nurse mixes the Schleich's solution, a powder containing morphin muriate .005, cocain. mur. 0.1, sodii chlorid 0.2, which is dissolved in 100 cc. of hot sterile water to which is added ten drops of adrenalin (1 to 1000). After two or three preliminary applications of 20 per cent cocain are made, at intervals of three minutes, the injection of Schleich's solution is begun, using a Reiner or Record syringe (capacity thirty minims), fitted with a fairly large bored reinforced needle. The first syringeful is injected submucously, as far back on one side as possible, followed by a second, 1.5 em. above, below or in front of the first. At the beginning the solution goes into the tissues very slowly, but gradually • it goes easier. Both sides are injected until all of the mucous membrane is infiltrated and the mucoperichondrium and rnucoperiosteum are fairly loosened from the underlying cartilage or bone. By injecting the solution thoroughly, I have frequently been able to loosen the periosteum from even sharp ridges. In the case of ridges it is well to inject thoroughly both above and below them. The fact is the injection, if well done. partly accomplishes the first step of the operation. Injections are made all the way anteriorly to the tip of the nose, occasionally swelling the soft tissues of the tip. making the nose appear pudgy. I am convinced that proper infiltration makes the operation less painful and considerably easier to perform than the mere application of a local anesthetic to the mucous membrane. It also is a factor in reducing the length of time necessary for the performance of the operation.
The nurse takes her position behind the patient, to steady and support the head and to move it into various positions as directed by the operator. A blunt aneurism needle, which I have been accustomed to use as a hook, is introduced into the right or left nostril, depending upon the side from which the operation is to be performed. The nurse holds the hook by the upper extremity of the handle, in such a manner as to prevent her hand from coming in contact with the surgeon's or interfering in any way with his movements. When operating from the left side the index finger of the surgeon's left hand is inserted into the right nostril, pushing the anterior portion of the cartilage to the left, while the thumb of the same hand pulls or twists the softer tissues to the right. This exposes the anterior edge of the quadrangular cartilage to the best possible view on the left side; while, at the same time, the mucous membrane is drawn forward 4 or 5 mm. from where it normally belongs; thus, an incision made through the mucous membrane at or near the edge of the cartilage falls naturally 4 or 5 mm. behind the anterior edge of the cartilage. Here I follow the plan of attempting to leave a narrow strip (2 or 3 mm.) of the anterior edge of the cartilage intact.
For the incision I use a short, wide-bellied Murphy knife, and endeavor to go through the mucoperichondrium with the first attempt, but more often it requires three or four. I do not find it necessary to curve the incision, as many operators do. Where the incision, in spite of my efforts, is too short, I lengthen it, after partial separation with the raspatory. A speculum is placed into the left side and the nostril dilated vertically, using the blades of the speculum to protect the nose against undue injury with the knife. With the speculum in place, and the assistant holding the raspatory in the pocket -between the mucous membrane and the cartilage, at the same time using traction downward and lateralward, bringing the upper end of the wound considerably downward, I am enabled, with the cutting edge of the knife directed upward and medianward. to lengthen the incision 2 or 3 mm, Then changing the direction of traction, the incision is lengthened downward. The blades of the speculum stop the knife from cutting the skin on the inner surface of the nostril, an accident that is liable to occur without the use of the speculum in this way.
With the Killian raspatory (double end) the mucous membrane is separated from the cartilage and bone to or beyond all the deviated parts. In fact, if the infiltration has been thorough, it is possible to go over the apex of sharp pointed spines and spurs without perforating the mucous membrane; of course, not always. After thorough preparation of one side the other is begun. To reach the opposite side the same Murphy knife is used to make the incision through the cartilage down to the mucous membrane of the right side, but not through it. The index finger and thumb of the left hand are applied after the same manner as was done in beginning the first incision. This dislocates the-edge of the cartilage posterior to the incision to the left, bringing it into the full view of the operator, who, with the raspatory, begins to separate the cartilage from the perichondrium of the right side, following • up the separation as thoroughly as on the left side. When the mucous membrane of both sides is fairly well separated the ordinary Hajek speculum is introduced, one blade on the left side between the mucoperichondrium and the cartilage, and the other blade on the right side in a similar manner. If any further separation of the mucous membrane is desired and possible, it may be attempted while the speculum is thus held. The next step is the use of the swivel knife. If the knife is at all dull, or if the cartilage tends to buckle under pressure of the knife, the incision is started with sharp pointed scissors, and followed up with the swivel knife. The instrument is pushed in an upward and posterior direction as far as it will readily go; occasionally, when the septum is deviated considerably in its anterior portion, it is necessary to tilt the knife laterally in a direction corresponding to the inclination. of the cartilage. The knife is then carried in a curved direction (convexity posteriorly) downward as far as it will go without risk of engaging and tearing the mucous membrane. It is then brought forward; when, as ordinarily occurs, a fair sized (4 or 5 sq. cm.) piece of cartilage is cut loose. This is removed with a rat tooth forceps or any other suitable instrument while the speculum still remains in position. The effect of removing a large piece of cartilage at the first attempt is somewhat -dramatic to one observing the performance, although the removal of a smaller piece at one time is attended. perhaps, with tess risk of tearing-the mucous membrane. I frequently go back a second and occasionally a third time with the swivel knife for a strip of cartilage before using the biting forceps, From this stage on I rarely find it necessary to remove the speculum. If necessary, I mop with a gauze strip, one end of which is fed into the opening between the blades of the speculum, pushing it in firmly with the raspatory. Further preparation of the mucous membrane of both sides is made as the necessity of the case may require. Removal of all deviated bone with bone cutting forceps (Middleton) is attempted; in some cases even to the posterior edge of the septum, and in others to the floor of the nose. I find that by keeping at it I can succeed in dissecting the inferior edge of the cartilage from the groove of the vomer with which it articulates. Finally, the mucous membrane is prepared from the upper thickened portions of the vomer on both sides. Then with a dovetailed chisel a goodly portion of it is chiseled loose, when its removal is completed with an alligator or other form of forceps.
I do not feel satisfied with my work until I am able to see the posterior pharyngeal wall through one side as freely as through the other. When the deflection requires it, I am liberal in removing the upper anterior portion of the septum; otherwise not.
At this stage of the operation the speculum is removed and the patient is directed to blow the nose somewhat forcibly; first one side, then the other, to clear out any excess of blood that may prevent me from obtaining a good view of the entire field. Besides, the effect of forcibly blowing the nose is to replace any accidentally torn or folded pieces of mucous membrane. I find that slight tearing of the mucous membrane occasionally happens with the most expert operators, and its occurrence should cause no feeling of embarrassment. I have repeatedly observed that its occurrence does not delay the recovery or cause any inconvenience to the patient, provided it is recognized and the flap properly replaced before applying the dressings. In fact, a small tear will in a measure assist drainage. In some cases I have gone even so far as to make deliberate punctures of the mucous membrane at the completion of the operation, where they have not occurred accidentally, for the purpose of affording better drainage, and with good results. The cases selected for the purpose haveusuallv been those which I have been compelled to operate on high up, where, because of the difficulty of packing, the risk of hematoma is increased. I do not mean to infer that I am accustomed to making accidental tears; on the contrary, it is a rare occurrence.
Before dressing the case a careful inspection of the pocket is made, after first thoroughly mopping it out with gauze, to ascertain if any loose fragments of bone remain. After satisfying myself on this point and making sure that every torn piece of mucous membrane has been properly replaced, the dressings are applied. Strips of one inch sterile gauze are carefully packed into each nasal fossa, sufficiently snug to hold the raw surfaces in close contact.
The incision wound is not sewed together. An outer dressing of gauze is applied, and over all adhesive strips to hold them . in place.
I do not claim that the method here outlined is original, nor do I claim it to be superior to any of the other methods of performing the submucous operation, but the observations to be described concerning the complications and the methods employed to prevent and treat them are original.
Cocain or adrenalin poisoning may occur during the preliminary cocainization of the mucous membrane, or 'during the infiltration. Cocain may produce various and contradictory symptoms. I have noticed that they occur most frequently among those who were previously nervous and anxious. 'I'he symptom most commonly observed is an increase of a preexisting nervousness. The patient develops a paleness of the face and trembling of the extremities, and, when most pronounced, the patient is liable to faint; at the same time the pupils dilate slightly. It is often difficult, at least for the writer, to separate the cocain symptoms in nervous patients from the psychic disturbances that might have occurred had plain sterile water been used. I find by putting the patient on a couch in a recumbent position and reassuring him, that the symptoms pass over promptly. Alcoholics, particularly, develop loquacity and boastfulness, combined with fear. I have never observed any poisoning effect from cocain that I could truly classify as alarming. Occasionally vomiting occurs. In these cases the pulse is somewhat quickened and tension diminished. Summary of symptoms includes pallor of face and lips, tremors, fainting, dilatation of the pupils, rapid and feeble pulse, vomiting, loquacity, anxiety, followed later (five to ten hours) by headache. I may add that amyl nitrite by inhalation is a rather effectual antidote to cocain poisoning.
There is another group of symptoms different 'from those already mentioned occurring, but rarely, from the adrenalin that has been added to the Schleich's solution. The symptoms observed have been rather opposite to those produced by cocain. The patient complains of throbbing sensations in the whole body, but especially of the heart. He shows symptoms of anxiety; the face becomes somewhat cyanotic and the pulse fairly rapid and of very high tension. These symptoms are of short duration (from one to two minutes), but recur with each injection of the solution. By changing to a fresh Schleich's solution minus the adrenalin, the symptoms do not reappear.
I have observed that cases which could not tolerate the least amount of adrenalin do very well on Schleich's solution alone. I might add that a careful chest examination in those susceptible to adrenalin has frequently revealed some lesion of the heart.
There is still another complication that might occur during the infiltration of Schleich's solution, of which I wish to speak, and that is air embolism. My first experience was the most startling. I had been using a syringe that was not in perfect worleing order. The piston was unduly loose in the barrel. As a result, it would occasionally suck in air, in spite of my efforts to avoid it. On this particular occasion about a cubic centimeter was injected, when, some seconds later, the patient developed diplopia with marked vertigo, vomiting, and some other less important nervous phenomena. The patient was put on a couch and a casual observation revealed a white treelike formation on one side of his face, corresponding to the outlines of the facial artery and its several branches. The patient's condition improved after a half hour; however, some effects remained for two or three days. Evidently the air had gotten into the circulation through the puncture of a vein. A few years later I had a second similar experience, but fortunately the effects were less severe. I felt reasonably certain that the second case did not get any air, but of this fact I cannot be sure, for the effects corresponded, so far as the white tree formation, to that of the first case. Following close on the second experience a third occurred. This time an assist-ant was injecting the solution into another physician, preparatory to operation. This case showed the same tree formation plus a ptosis and slight paresis of the superior rectus eye muscle, all on the right side. The effects in this case passed off entirely in about one hour. Just how many other cases may have had air emboli in other parts of the body, without apparent symptoms, cannot be determined. My object in citing these unpleasant experiences is to point out the possibility of their occurrence to those who have not yet experienced them, a».d to caution the beginner against the risk he takes in not seeing to it that the syringe, after loading, is free of air before injection. Furthermore, the risk of air embolism is greater when using a syringe that is not in perfect working order than one that is.'
The next possible complication-or, perhaps better put, embarrassment-occurs from an incomplete or improper primary incision of the mucous membrane. It is essential that the first incision be made down to the cartilage arid sufficiently long, for if not, the subsequent attempt at separation of the perichondrium will be futile.
I have watched beginners work for a half hour or more trying to separate the perichondrium, and lacerate the mucous membrane considerably because of their failure to cut clean through the perichondrium with the primary incision. I am speaking also from personal experience when I, too, was a beginner, so that I feel justified in emphasizing the importance of the first incision. If the incision has been made sufficiently deep and sufficiently long, it will not be necessary to lengthen it backward along the floor. An incision along the . floor increases the risk of tearing the mucous membrane in this region. A horizontal running incision is prone to start a tear that is difficult to control. In a general way, a perforation or a tear accidentally made is of no great importance so long as the surgeon is aware of it. The only danger lies in not recognizing it immediately, for when not recognized the surgeon invariably keeps enlarging it and adding to his trouble. A very good practice is to have the patient blow the nose frequently. as this tends to replace flaps into their normal position. After separating the mucoperichondrium in good shape for a centimeter or so. it occasionally happens that the surgeon is balked. He seems to he unable to progress farther. If he attempts to force things, he perforates, as a rule, the same, but occasionally the .other side. In those cases where the raspatory perforates the same side, the apparent obstruction has been a socaIled adhesion; a condition where the perichondrium is more or less bound down to the cartilage, due, perhaps, to some old inflammatory process. Besides being more adherent, the membrane at this point is thinner and less resistant and tears readily. This difficulty might have been anticipated and guarded against by a more thorough infiltration at this particular location. During the infiltration of the septal mucous membrane I am in the habit of looking out for locations where the infiltration appears to be more difficult, and give to them more particular attention. I do not cease my efforts until the mucous membrane is found to be quite free of the cartilage or bone throughout. When infiltrating in a location obscure from view-for instance, under the ledge of a pronounced spur-the ease or difficulty of infiltration is decided by the sense of touch conveyed through the point of the needle, or by the resistance offered to the infiltration, as told by the pressure necessary to empty the syringe, or by the amount of solution that leaks from the nose when the patient puts his head forward, as he is instructed to do after each injection. If only half the quantity is lost by dripping from the nose, at least some has been retained.
In the case where the raspatory perforates the opposite side, the cause is due either to lack of experience or more often to a preexisting fracture with overlapping edges. For instance, if the posterior edge of the short anterior portion is inclined to the right, and the overlapping-anterior edge of the larger posterior part to the left, it is easy to comprehend how, when operating from the left side, the raspatory, after encountering some temporary resistance, will naturally follow the plane of the anterior portion and come out on the right side of the nose. It would not be fair to term such a performance an act of clumsiness. The best means to guard against this complication is to avoid undue forward pressure with the raspatory the moment the obstacle is met. Stop and proceed to the next step of the operation in the same manner as though this obstacle had not been present. With the knife incise the cartilage, following the same direction and length of incision as the primary one-through the cartilage, but not through the mUCD-perichondrium of the right side. If working from the left side, use the thumb and index finger of the left hand to dislocate the cut edges of the cartilage, and proceed after the manner already described. While separating the mucoperichondrinm of the right side, when the site corresponding to the obstruction is reached, it will be found, by hugging the cartilage closely, that the instrument will jump over the posterior edge of the anterior fractured part without much difficulty. Separate the perichondrium freely in upward and downward directions, and be contented for the time being. Withdraw the instruments and proceed with the next step, the same as you would have done had no complication occurred. With an ordinary speculum, introduce one blade between the cartilage and perichondrium on one side, and the other blade between the cartilage and perichondrium on the opposite side, So that when the blades are separated the mucous membrane is protected by the blades of the speculum on each side and the cartilage is free in the middle. Push the speculum forward (into the nose) as far as it will go, without undue pressure or risk of tearing the mucous membrane. Remove, with swivel knife, scissors or punch or what you will, all of the cartilage that can be removed without injuring the mucous membrane. By so doing one will be able to remove quite easily all of the cartilage anterior to the fracture, including the overlapping portion that inclined to the right. At the completion of this step one is able to see quite clearly the right. side of the remaining cartilage posteriorly, more or less free of mucous membrane, and it will be noted, too, that the raspatory follows tile right surface with ease. In our earlier experience we are not able to tell immediately just where we are. We look for a free edge of the cartilage, and are surprised at not finding it. With closer inspection and by feeling with the raspatory, the inferior edge of the cartilage may be found hugging the left side of the mucoperichondrium and blending with it. This condition has been brought about by the productive (inflammatory) connective tissue, the result of the healing process that followed the original fracture, perhaps years before. After more or less manipulation with the raspatory, one is able to get between the inferior edge of the fracture and the mucoperichondrium of the left side at one point or another, when further dissection becomes quite easy.
Perhaps the most frequent complication which occurs more or less often in the experience of most of us is perforation of the mucous membrane. Unintentional perforations may occur from lack of experience (a stage through which we must all pass before we become expert) ; or to undue haste 'or recklessness, for which there is no excuse; or to certain mechanical difficulties which make a perforation nigh impossible to avert. For lack of experience the only advice is practice; more preferably on the cadaver, but where the cadaver cannot be secured, on living subjects under the guidance of an expert. For recklessness there is no advice. For mechanical difficulties the best scheme is to anticipate them and by proper infiltration try to reduce them to a minimum. The less our experience the more we are inclined to attribute our difficulties to unavoidable causes. Experience, together with proper infiltration, tends, therefore, to reduce the complications, both in number and magnitude.
One or two buttonholes in the mucous membrane need cause no anxiety, provided two of them do not occur at corresponding points of the two sides, when they are liable to be followed by a through and through perforation. A recognized buttonhole is not nearly so important a complication as one unrecognized; for, when not recognized, the operator is liable to enlarge it unintentionally. I have watched students and assistants work away trying to get past a buttonhole for a long time without success. In fact,' I have been told by certain honest friends in the profession that they have worked under such conditions for a long time without success, and in disgust have given up further efforts. For this reasen I feel warranted in pointing out a simple way to pull oneself out of such an embarrassment.
If for any reason a perforation has occurred during the separation of the mucous membrane from the cartilage. and the operator is sufficiently experienced to recognize it. he will find it a wise procedure not to attempt further separation at this point. Try further separation at a point above or below the perforation and get well beyond it, and then work toward the perforation from above and posteriorly, or from below and posteriorly. By so doing one avoids the risk of enlarging the perforation and at the same time avoids loss of time. Do not attempt to remove cartilage or bone with septal forceps until a sufficiently large area about the part to be removed is separated from the mucous membrane, the object being to avoid the possibility of grasping any part of the mucous membrane with the forceps. If the operator, in spite of his efforts to 'avoid it, should grasp the mucous membrane at any point, he will know it when he attempts to bite or fracture off a piece of cartilage or bone and remove it. A piece of cartilage or bone free of the mucous membrane should come out easily without any resistance. If there is resistance, he may look for one of two things: either he has too large a piece of bone with a pointed edge engaged in the mucous membrane, when force . is likely to cut or tear the mucous membrane during its removal; or else he has a piece of the mucous membrane within the grasp of his forceps. In the first instance a rotation in one or the other direction causes the sharp edge of bone to free itself from the mucous membrane, when the piece comes out easily. In the second instance, cease pulling, or else a good sized piece of mucous membrane will be pulled out with the bone. Remove the forceps and try to separate the mucous membrane more thoroughly, after which you may try again. If necessary, repeat this performance several times, until you are able to bite off a fragment without -engaging the mucous membrane in the forceps.
Occasionally it occurs that all but the apex of a sharp spur is free, and this holds tightly to the mucous membrane, preventing easy removal.
. Other physical causes that lead to tearing of the mucous membrane, after it has been freely prepared from the cartilage and bone, is the use of dovetailed chisels; especially, when chiseling in an oblique direction, as we are compelled to do in some instances. This was not an infrequent cause with me in my earlier experience. To avoid it I now shave off smaller pieces and am satisfied to go back several times, instead of attempting to chisel off too much at one time. I may mention, too, that in using the swivel knife one is liable (in certain cases where it is necessary to push the knife in an oblique direction) to engage the mucous membrane with the protruding side of the instrument and thus go through it. This error is likely to occur when one is overambitious to remove a large first piece of cartilage. It is a mistake for an operator to attempt any display of this kind, for his pride is likely to have a fall, when he is compelled to work overtime on the balance of the operation.
Another less frequent cause of perforation is due to faulty separation of the periosteum from the sides of the articular edge of the vomer, especially in cases where the bone is thick-' ened (osseous spine). At this point the periosteum runs up from below and follows the superior edge and down the other side, as one more or less continuous layer. When separating the mucoperichondrium from the cartilage, it will be noted that the separation progresses readily until a point is reached inferiorly, corresponding to the superior edge of the vomer.
Here the raspatory balks, and if sudden force is used the membrane tears. It is never so tight at this point, however, but that milder efforts applied in the proper direction and repeated often enough will result in separation with an intact mucous membrane. A little care with sufficient patience is the only skill required to accomplish the result. Another method to overcome the difficulty is to remove all of the cartilage first, leaving only the superior or grooved edge of the vomer; then with a scalpel cut through the periosteum along the superior margin of the bone, and through this incision gradually work a separation of the periosteum from the vomer.
Excessive bleeding during the operation may be a complication of sufficient importance to cause some timid operators to abandon further efforts at the operation. Excessive bleedings are usually venous. In some cases bleeding occurs so profuse that the blood literally pours out of the nose. In other instances, though less pronounced, it nevertheless is sufficient to well up in the pocket between the layers of mucous membrane, and thus hamper the operator in getting a proper view of the field of work. The bleeding is due generally to an injury of a vein coursing near the floor of the nose. For this reason, I would suggest a plan that I have long since adopted, namely, to leave the work to be done along the floor until the last, so that if by any mischance a hemorrhage should occur, let it do so after every other part has been taken care of.
Since operating in a field of blood is more or less unsafe. it is well to know just what to do under the circumstance. The plan that has usually succeeded in .stilling the bleeding, in my experience, has been the tight packing of the cavity with sterile gauze for a few minutes or longer. I have found it COMPLICATIONS AFTER THt SUBMUCOUS OPERATION. 1033 occasionally necessary to use in addition a little adrenalin. After the bleeding has been stilled it sometimes recurs when we attempt to take up our work again. A second or even a third pause may be necessary before we can complete the operation. In some rare cases I have completed the work satisfactorily in spite of the presence of the blood, depending upon the sense of touch; however, I do not recommend this procedure. When the operation is completed I do not let the hemorrhage worry me, even though it is quite marked, for I have found that proper packing of the nose, as regularly practiced, to replace and hold the two apposing surfaces of mucous membrane together, is sufficient to control the bleeding. Though. not doubting its possibility, I have never witnessed a secondary hemorrhage, therefore cannot speak of it from experience. Slight oozing occurs in all cases after the submucous operation.
Retention of a fragment of bone or cartilage.-Lack of precaution to remove all loose fragments of bone that may have fallen into the bottom of the pocket, or that may have been unintentionally tucked away between the remaining intact bone and periosteum, is liable to lead to complications later. Though I have never known a piece to be subsequently thrown off, it is possible that such a thing might occur if the retained piece is sufficiently large. In at least one case, I believe that a long lasting localized and firm thickening of the septum, quite far back, was due to a retained fragment of bone. I would emphasize, therefore, the importance of carefully mopping out the wound cavity of blood and searching for small fragments of bone. In my earlier experience I am sure that pieces of bone must occasionally have been retained, from the fact that since having exercised extra precautions, I have been surprised to find how often I was able to detect fragments of bone located in obscure places.
Here, I am reminded of an error that I have committed on more than one occasion. It can hardly be classed as a complication. yet it has prevented me from obtaining as perfect results as were anticipated. It is a fracture of the septum near the posterior extremity. It occurs when one side has been thoroughly prepared and the other not, combined with the improper use of the septal forceps; as, for instance, using the forceps to break the bone instead of biting it off. If we should grasp a portion of the bone that had been only partially prepared and use pressure in a lateral direction, the bone will break at the point of the instrument; and a second fracture is· also likely to occur posterior to this. but in the opposite direction. Since the posterior fragment is united with the periosteum on one side, it is retained, but in a distorted position. Subsequent healing of this second fracture in a faulty position may cause a narrowing on one side near the posterior nares. On the second or third visit after removal of the dressings, an angular deformity may be observed near the posterior nares. This is fairly easy to correct by resetting the fractured bone in a more favorable position. It is better practice, however, to avoid such a fracture by using proper precautions in manipulating the septal forceps.
Faulty packing of the nose with gauze may be responsible for complications after operation. For instance, if a piece of gauze hangs down into the pharynx from the posterior nares, the patient may be bothered with a sensation of a foreign body in the pharynx, causing him to hawk to get rid of it; or if low enough to touch the base of the tongue, may cause a gagging sensation and vomiting, or even fits of spasmodic coughing. After having one experience of this kind I have . guarded against it since. I found the patient quite nervous and fearful of choking. The tip of the gauze was~rasped with a nasal forceps introduced into the pharynx and promptly removed without difficulty, and to the delight of the patient.
Since that experience I carefully examine all cases by posterior rhinoscopy, to see that none of the gauze protrudes into the pharynx. In packirig the nose I have always used several short strips (eight to ten inches long) rather than one much longer, so that in the event of a piece getting too far posteriorly it can be removed without disturbing the whole dressing. Faulty packing of the gauze into the nose may result in getting a part of the gauze into or through a perforation and between the layers of mucous membrane, with the result that prompt healing is prevented. I have seen this occur twice, but not from my own packing. To avoid this I have the patient blow his nose-first one side, then the other-rather forcibly at the completion of the operation, and again just before packing. With a suitable speculum, a long one is safer, introduced in such a manner that one of the blades holds the flap in place, begin to pack the nose. Insert the first strip of gauze between the speculum blades (separated as wide as the space permits), along the floor of the nose from the posterior to the anterior nares. With the nasal or dressing forceps applied over the gauze, using pressure downward to hold the gauze in place, the speculum is withdrawn. Then shift the pressure of the forceps applied to the gauze in a median direction, to cover and protect the tear, and while holding it there reintroduce the speculum; but this time with the median blade directed against the piece of gauze already in place, at the same time withdrawing the forceps. Introduce a second strip of gauze after the same manner as the first, and so on until this side of the nose is fairly well packed. The other side may be packed in a similar manner. In the average case I find that two or three pieces of one inch gauze, ten inches. long, on each side, suffices for a dressing. Some cases require more and others less. Faulty packing may also result in the tucking of a torn flap inward on itself, so that more or less of the mucous surface of the flap lies directly against the raw surface of the mucoperichondrium of the opposite side. lts prevention is the same as that just described in packing of the nose ,in cases of perforations. If either of these complications-i. e., gauze between the layers of the mucous membrane of the two sides or tucking inward of a torn flap--be discovered after the removal of the dressings, it can be corrected by proper replacement of the flap and then holding it in position, for two or three days, with properly applied gauze.
I cannot speak of complications arising from other methods of dressing the nose, since I have had no experience with them. I have not yet attempted the method of no packing, but am tempted to at some future time, selecting a case with complicating suppurative sinusitis, where packing appears to me to be more or less contraindicated.
A very unusual complication that occurred in the experience of the writer was that of breaking a chisel in the patient's nose. The case was one with a bilateral ridge, causing the upper portion of the vomer to be very broad. A medium sized dovetailed chisel was used. A larger one would have been better. A few firm strokes with a metal mallet drove the chisel into the bone for about a half inch. Since the bone did not yield, an attempt was made to withdraw the instrument and try at another place. As it did not come out readily, a twisting movement was made, with the unfortunate result that the chisel blade broke off flush with the bone at its point of entrance. I then attempted to remove thinner pieces, shaving the bone off, so to speak, until the broken chisel was reached. In spite of my precaution a second chisel was broken in the same way as the first. The result was that we had two pieces of chisel wedged fast in the bone, one a few millimeters above the other. A third attempt with another chisel was successful, both in removing the broad bone (thin layers at a timer and the recovery of the broken fragments of the other two chisels. My mistake was in attempting to take off too large a piece of very broad and hard bone, and in using a medium instead of a large sized chisel. Another error was that of attempting to twist the chisel to break off the bone when the bone was more resistant than the chisel. I cite this incident, hoping thereby that someone else might be saved a similar embarrassment. Aside from delaying the operation, no untoward after-effects resulted.
We shall next consider the complications that may occur after the submucous operation, but before doing so I would like to tell briefly just what I do, and advise the patient what to do at the completion of the operation.
After the gauze has been packed into the nose in the manner already described, strips of plain gauze are folded to make a pad of eight or ten thicknesses, one inch wide and about two and one-half inches long. This is put over the horizontal portion of the external nose and folded up on the two sides, and over all zinc oxid adhesive strips are used to hold the pad in place.
The patient is then told that there will occur an oozing of blood which will gradually change to a bloody serum, diminishing in amount until it ceases altogether in about twentyfour hours, and the total amount will probably not exceed two or three fluid ounces. The patient is told to expect a slight headache the evening of the operation, and not to worry about it should it occur. The contributory causes of the headache are the use of cocain, the slight shock of the operation, and the pressure of the pack in the nose. They are also instructed to keep quiet and go on a cool liquid diet for at least twenty-four hours. In other words, even though the patient may feel good, it is better that he be treated as though he was actually sick, for by so doing he may be prevented from becoming sick. The patient is further told not to disturb the dressing nor let anyone else do so without instructions, to take no stimulants and to sleep the first night with the head high, and finally he is given aconite, one drop of the tincture every two hours, for two days. As a rule these patients do not sleep well the first night, but they do the second.
It is unusual for a patient to have a rise of temperature. When it does occur, it rarely exceeds 99.4 0 • In some cases the dressings are removed in twenty-four hours, in others forty-eight hours. In cases where there has been a pre-existing subacute or chronic sinusitis, the dressings are removed in twenty-four hours, when a careful inspection is made. A redressing is never applied unless hemorrhage should occur, and then only when it persists. Persistence of bleeding for ten or fifteen minutes after removal of the first dressing, calls for a pack to control it. This pack of sterile gauze is applied directly to the bleeding point. To avoid this secondary hemorrhage the gauze of the first dressing should be removed slowly until it is noticed that resistance is offered, and with the resistance bleeding. The gauze removed up to this point is cut off flush with the nose, and the remaining gauze allowed to remain in place until the following day, when it will be found to come out easily and without risk of bleeding.
If the case has done normally, after removal of the gauze dressing a small piece of sterile cotton is applied into the side of the nose where the incision had been made, and worn, for a day or so to protect the wound from dust and dirt. The patient is usually able to return to his regular occupation three or four days after the operation. A normal appearing case is one which, after the removal of the dressings, shows no' sign of reaction-i. e., the mucous membrane is neither too red nor swollen. In brief, the mucous membrane should appear about the same as before the operation. If the mucous membrane of the septum is red, swollen and succulent in appearance, it is an indication of infection, and the degree of the infection is in proportion to the intensity of these signs. A slight amount of swelling clears up in a few days; a greater degree requires a longer time. In exceptional cases (in my experience, about one and a half per cent) the swelling may last two or three weeks. In these more intense cases of swelling of the septum, excessive reaction, there is a like swelling of the mucous membrane of the entire nasal cavity, and with it a seromucous discharge accompanied with fever (100 0 to 101 0 ) , stoppage of the nose and headache. In some of these cases I have' suspected an abscess of the septum, and accordingly, after an application of cocain and adrenal in, have incised the swelling freely on both sides (making in all four or five incisions, a half inch long) without, to my surprise, obtaining pus. Some of the cases thus treated were apparently helped, while others showed no improvement whatever. In all but one of the cases showing this excessive reaction there followed a depression of the nose. I have come, therefore, to consider this complication (inflammatory reaction) as one likely to be followed by another, namely, depression of the bridge of the nose below the inferior margin of the nasal bones.
In my experience the factor that has contributed more than aay other to the production of this intense reaction has been that of combining with the submucous resection an operation on one of the turbinates, especially the middle. The nasal cavity will tolerate packing fairly well, so long as there has been no particular bruising or laceration of the mucous membrane; but let there be gross injuries to the mucous membrane, for instance, lacerations, especially when they are not properly replaced; or let there be a fair sized piece of turbinate removed, leaving a large raw surface, then will packing the. nose be likely to be followed by intense reaction. It is better, therefore, when doing the submucous resection, not to attempt at the same sitting any other operation on the nose, unless it is particularly indicated or of vital importance, in which event it would be well to avoid packing the nose. Infection follows operative wounds of the turbinates with decidedly greater frequency where the nose has been packed than where it has not. I have seen these infections of the turbinate so intense and widespread as to involve the entire nasal cavity. In fact, the infection of a wound of a turbinate may spread Cl>:\ll'LICATIONS AFTER THE SUBMUCOUS OP]tRATION. 1039 to one or more of the sinuses, producing an empyema. So, too, we must not forget the possibility of an overlooked or latent empyema infecting a wound of the turbinate.
Another source of infection following the submucous operation is injury to the septal mucous membrane in a case where there already exists an empyema of one or more of the acc~s sory sinuses. Here the gauze as commonly used for packing after the submucous operation bridges the way, so to speak, for the infection to travel from the exit of the infected sinus to' the wound on the septum. Though I have been fortunate enough never to have had an infection following the septum operation, severe enough to cause intracranial complications and death, I can appreciate the possibility of its occurrence.
Following the submucous operation there occurs occasionally a circumscribed bilateral swelling of the septum. This swelling is more frequently due to a hematoma, i. e., an accumulation of blood between two layers of the mucous membrane. A hematoma may occur at any location, but more often in the upper anterior portion; due, no doubt, to the difficulty encountered here in applying the dressings. This complication is more or less preventable by seeing to it that the dressings are applied in such a manner as to bring a fair pressure over the entire operated portion of the septum. Another preventive measure is to puncture the septum at two or more places on each side) at the completion of the operation and before applying the dressing.
The treatment of a hematoma following the septum operation is a free incision of both sides, taking care, however, that the two incisions are not directly opposite one another, because of the risk of a permanent perforation. If the swelling is a real hematoma, it will be noted that a dark, almost black, liquid blood will issue from one or more of the incisions. The issue of blood from the incision is facilitated by the patient blowing the nose rather forcefully. Pressure and counterpressure upon opposite sides of the septum may be tried; but I have not found it necessary. since the squeezing process fails to express any additional blood after the nose has been freely blown.
A common complication of overestimated importance is a permanent perforation. The fear of it has deterred many a beginner from attempting the submucous operation sooner .. By way of encouragement to him who is overanxious about this complication, I would advise that lie have less fear; for it is far better to have the operation followed by a perforation, than to allow a badly deflected septum to go without operation. I have come to be somewhat liberal after having had the experience of seeing six of my own cases result in a permanent perforation; otherwise, recovery in everyone of these cases was prompt and perfect. One of the troublesome features of permanent perforations, when .small, is a whistling sound produced by hard breathing and blowing of the nose. This may become corrected later, as the perforation tends somewhat' to enlarge spontaneously. An irregular or angular perforation becomes round or oval shaped. Should the whistling noise persist, then the perforation may be enlarged by the surgeon. A case in which the mucous membrane has been torn at corresponding points on both sides, one, therefore, with a tendency to a permanent through and through perforation, is less liable to develop a hematoma or infection than a case in which a perforation has not occurred, since these perforations afford effectual means for drainage. This feature was recognized by Johann Fein, who took advantage of it and deliberately made a liberal incision on both sides with the object of obtaining a permanent perforation. Whether he still continues the practice, I cannot say.
Erysipelas is a complication about as prone to follow septum operations as any other operation. One such case was seen by the writer while doing postgraduate work. This case I recall occurred in a patient who, after his operation, sat and conversed with another patient infected with erysipelas in the waiting room of a clinic. I never learned what happened to this patient eventually, for he was transferred to a hospital for infectious diseases.
Some authors doubt the possibility of the transferability of erysipelas. Without debating the point at this time, I believe its possibility is sufficient to warrant us in isolating such cases. To avoid the risk of erysipelas and other infections. patients are instructed to keep to themselves in an atmosphere as free as possible from dust. It is well also to postpone operation of the septum in a case with acutely infected tonsils or adenoids. This is a point upon which too much stress can-• not be laid. In a case with enlarged tonsils and with the history of frequent attacks of tonsillitis, though the tonsils at the time may not appear acutely inflamed, a pack in the nose, since it compels mouth breathing temporarily, is liable to awaken an acute attack of tonsillitis from which focus infection may spread to the septum. The same applies, with even greater tendency, to the adenoids. There are patients with enlarged adenoids, who are subject to attacks of acute inflammation similar to that which occurs in the tonsils, while the tonsils may be quite insignificant. Such an adenoid can cause an infection of the septum as effectually as the tonsils; therefore, in all cases, we should inspect both tonsils and adenoids first, and when found to be enlarged or otherwise affected, they should be removed before attempting the submucous resection of the septum. Acute empyema of one or more of the accessory sinuses is a complication that may follow in the wake of a septum operation, and, therefore, deserves consideration. Some of the cases suspected as being acute empyema following the septum operation may be acute recurrences of unrecognized chronic empyema. In the cases seen "by the writer, however, the evidence pointed to their being primary acute attacks. I am reminded here of a case with severe frontal headaches on the right side, with a pronounced deviation high up, associated with polyps and pus in abundance. I decided to operate to make room for subsequent work in the region of the middle meatus of the right side. The patient had no complaint to make of the left side; accordingly, my whole attention was centered on the right side. A septum operation combined with free polyp extractiorr on the right side was followed by marked relief, but on the third day the patient developed pain in the region of the left frontal sinus. Careful inspection showed signs of acute and active empyema of that sinus, which lasted two or three weeks before it entirely cleared up. The occurrence of this complication following the submucous resection does not exceed 2 per cent or 3 per cent. The precautions I would suggest against this possible complication are to avoid operation during an attack of acute "cold in the head," remove diseased and enlarged tonsils and adenoids previously, and avoid combining other operations with the submucous. In some cases I have -postponed operation upon the septum for several weeks. I do not mean to infer that I would delay operation upon the septum too long in the face of a severe attack of sinusitis, for there are some few cases where the operation upon the septum may be the very thing to make room for drainage, and thus terminate the attack of sinusitis, as happened in this case on the right side.
The complication-or perhaps better, the undesirable aftereffect of the submucous resection-that has grieved me the most of any, has been depression of the nose between the lower edge of the nasal bone and the tip of the nose, causing it to look somewhat flattened from the front view. Though I have been able to observe it more or less in at least 5 per cent of the cases operated (fortunately for my comfort), but one patient spoke to me of it afterward, and he was so incensed that he advised three of my prospective patients against the operation. In at least one other case-viz., one with a pronounced deviation combined with sinus disease and polyps, requiring several mechanical sittings-the patient as well as myself observed that the nose which was inclined to the left before the operation was inclined more afterward. This patient was so gratified at the results otherwise obtained that she did not put up much of an objection.
Besides infection after operation, the removal of the cartilage too far forward may act as a cause in producing this deformity. The experienced surgeon is more liable to this fault-i. e., the removal of too much cartilage anteriorlythan the beginner, from the fact that with experience we are usually more thorough and bold. There are some cases where the deviation is so pronounced anteriorly that the most favorable results, so far as breathing and ventilation are concerned, can be obtained only by the more thorough removal of the cartilage, with the risk of deformity. In those cases where the edge of the cartilage facing forward is quite straight, it is unnecessary to remove as much of it as in other cases where it is deviated.
In. submucous septum operations it is my practice to remove all of the bone and cartilage that is deflected. but no more.
Infections and hematomas contribute in a measure to external deformities, and should be avoided, if possible. by takink precautions after the manner previously suggested. Relative to infections, it may be suggested by some that cleansing the nose with an antiseptic wash be tried in order to prevent it. My reply to such a criticism is that an antiseptic to be strong enough to kill bacteria would be strong enough to injure the vitality of the epithelium, the secretion of which is normally antiseptic; and by using the antiseptic, this protective barrier is removed and a gateway to infection is opened that otherwise would have remained closed. I believe that severe infections occur more frequently when antiseptics, i. e., antiseptics in the true sense of the word, are used, than when not used.
Concerning the operation in cases that have been previously attempted, there is something to be said, since in a measure they come to us as more or less complicated cases.
One of the best authorities, Hajek, up to a few years ago, and possibly to this day, advised strongly against operating on a septum that had been previously bungled by someone else; and the more so when there has been a resulting perforation. He claimed that it is well-nigh impossible to operate them successfully. Notwithstanding his admonition, I have operated several such cases with perhaps a little less ease than others, but with just as satisfactory results. If one observes the precautions outlined in this paper concerning thorough infiltration with Schleich's solution, and the method of going past a perforation by a sort of circuitous route, he can surely accomplish his purpose. In one of the cases operated, where the nose seemed to have been literally battered up, I was able to get through with the work nicely, to my astonishment, and without even attempting it, the result was a complete closure of the perforation.
SUMMARY.
1. Operations should not be performed in the presence of acute rhinitis, tonsillitis or inflammation of the adenoids.
2. If the patient presents enlarged tonsils or adenoids, with the history of acute attacks of tonsillitis, and especially peritonsillar abscess, the tonsils should first be removed before attempting the submucous operation.
3. Operating on the septum in the presence of an acute or subacute ernypema of any of the accessory sinuses should 'be avoided unless the patient's condition necessitates the operation for the purpose bf securing drainage. ' 4. The previous failure of some one else, even though the case presents a perforation, need not deter anyone with sufficient skill and courage from attempting the operation. 5. Some system of technic that will insure the least possible risk of infection from without should be adopted.
6. Strong antiseptic washes should not be used in the nose, before or after operating the septum. . 7. Thorough infiltration of the mucous membrane gives : more intense and longer lasting anesthesia than the local applications alone.
8. Thorough infiltration partly prepares the mucous membrane from the cartilage and bone, and thus shortens the length of the operation. It also thickens the mucous membrane so that it is less liable to tear. 9. Cocain poisoning seldom occurs, and when it does, it passes off promptly. Adrenalin poisoning occurs even less frequently, and passes off just as promptly.
10. The primary incision should be made with a sharp knife, not too far back, and as long as the space will permit. It need not be curved or made angular shaped. 11. Avoid, if possible, lacerating the mucous membrane, and if, in spite of precautions, a tear should occur, do not let it worry you overmuch.
12. In the event of a tear high up, plus an empyema, it would be better not to use gauze dressings, for in that region the gauze will act as a carrier to convey the pus to the wound.
13. All crooked portions of the septal cartilage and bone should be removed.
14. The removal of too much cartilage anteriorly and high up, when this portion of the septum is fairly straight. should be avoided.
15. In using the chisel near the floor of the nose, small pieces should be removed rather than to attempt too much. because of the risk of breaking off the chisel in the hard bone.
16. In the event of an unintentional fracture far back, the fractured portion should be removed, or if it is not denuded enough to do so, on account of one side being attached. the fracture should be reduced.
17. In packing the nose the gauze or whatever is used should be applied with even, fairly firm pressure over the entire mucous membrane of the two sides, corresponding to the area from which the bone and cartilage has been removed.
18. After operation the patient should be given explicit directions as to what he is to do and what not to do. In fact he should be treated in as strict a manner as one would after any other operation of like magnitude.
19. After removing the dressings, a bilateral diffuse swelling, with some fever, indicates an infection, which is to be treated accordingly. 20. A bilateral circumscribed swelling of the septum speaks for a hematoma, and should be freely incised from both sides. 21. Where a through and through perforation is found after operation, it should be left alone. If it is small and the patient finds a whistle in his nose, the perforation ·may be enlarged.
22. A rise of temperature with pain or headache calls for removal of dressings, for the probability is that there is an infection, and the sooner the dressings are removed the less severe the infection is likely to be.
23. 1'00 much should not be attempted at one sitting. If the submucous operation has been performed, additional work upon the turbinates should be postponed. Removal of polyps may occasionally be attempted.
24. If some deformity occurs after the operation, in spite of every precaution, the only thing that can be done is to trust that the patient's improvement otherwise overbalances it. Apropos of the subject of slight deformities, let all conscientious surgeons be liberal enough to defend one another.
In conclusion, I wish to say, that in spite of all its' drawbacks, which when put together appear so immense. I believe, sincerely, that the submucous operation of the septum is the. most uniformly satisfactory operation that we as rhinologists are called upon to perform.
